118                                   "XII. PERFECT GASES.
A perfect gas contained in a vessel in which, it could expand or contract at constant pressure, would therefore constitute a thermometer for the measurement of absolute temperature, -the volume of the gas being proportional to the absolute temperature. A second method would be to keep the volume constant, and take the pressure as a measure of the absolute temperature.
When an actual thermometer is thus constructed with any real gas, we obtain a constant 'pressure or constant -volume gas. thermometer; a convenient plan is to employ ordinary, air, giving an air -thermometer (cf. Chap. I § 2). From the considerations discussed above such a thermometer only gives an approximate absolute scale of temperature, the degree of approximation of this scale depending on the degree of approximation with which Boyle's and Joule's Laws are satisfied.
120. The Universal Gas Constant In the first place it is obvious that the constant B for any gas is inversely proportional to the density of that gas at given temperature and pressure.
In the second place it is readily proved from the dynamical theory of gases that in a medium consisting of a large number n of molecules moving about in all directions, the average kinetic energy
of a molecule being L               _
&                     ~
and further for mixtures of different molecules L is the same for each kind, so that L may be put proportional to the temperature. If then M is the molecular weight of the gas, i. e. the ratio of the mass of a molecule of the gas to an atom of hydrogen it follows that (1) at given temperature and pressure, the number of molecules n occurring in a unit volume is constant, (2) the mass of unit volume is proportional to M , and (3) the volume of unit mass is therefore
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proportional to  -^    Hence if 13 = -^ R will be a universal constant
which  has   the   same   value  for   all  gases.     If moreover  we  write vr = Mv, then vf is the so-called molecular volume of the chemist, and with this notation we may write (150) in the form (152)                                  pv' = BT.
121. Specific Heats.    In the first place we notice that
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Again substituting ly = p in the equation for the energy
we have              d'U> ~ dq ~ ' pd'V
(154)                                          du